useful in the histological diagnosis of rhabdomyosarcoma, and of the two, ,8 enolase seems to be the more sensitive.
The differential diagnosis of rhabdomyosarcoma from other paediatric small cell neoplasms such as neuroblastoma, Ewing's sarcoma, and lymphoma is often difficult. Accurate diagnosis is essential to select optimum treatment. Unfortunately, in poorly differentiated tumours the diagnostic accuracy, based on overall cellular pattern and the presence of rhabdomyoblasts and cross striations, is low. ' As the classification of these tumours is based on their histogenesis the development of tissue specific markers should improve diagnostic accuracy. Several protein constituents of striated muscle have been suggested as possible markers for rhabdomyosarcomanamely, desmin, creatine phosphokinase (muscle type), and myoglobin.23 Kahn et al showed that of these markers, myoglobin had the highest specificity. 4 Myoglobin is a protein of low molecular weight that transports and stores oxygen and is found exclusively in striated muscle. Its presence has been shown in rhabdomyosarcomas with varying degrees of sensitivity, ranging from 37% of tumours4 to 89%. Intermediate levels of sensitivity of 478% and 76% were shown by de Jong et al5 and Corson and Pinkus,2 respectively.
In a previous study we investigated the use of skeletal muscle specific isoenzyme of the glycolytic enzyme enolase , ( enolase as a diagnostic marker in rhabdomyosarcoma and found that it had an overall sensitivity of 86%.6 We therefore carried out a comAccepted for publication 1 August 1985 parative study of these two most promising markers of muscle differentiation in rhabdomyosarcomanamely, ,8 enolase and myoglobin.
Material and methods

ANTISERA
Anti-1183 enolase serum was produced in rabbits using protein purified from human skeletal muscle as previously described.6 This antiserum was used at a dilution of 1/100. A commercially available rabbit antihuman myoglobin antiserum was used (Boehring Institut, West Germany) at a dilution of 1/100.
HISTOLOGY
Material from 26 cases of childhood rhabdomyosarcoma was obtained from the files of the Sheffield Children' s Hospital. Diagnosis was established using conventional clinical and histological criteria as previously described.6
Sections (6 g.m) were cut, dewaxed, and stained for 13 enolase and myoglobin using the immunoperoxidase peroxidase antiperoxidase technique with 3,3'-diaminobenzidine as a final indicator. ' Normal rabbit serum or antiserum adsorbed with the appropriate antigen were used as negative controls. Sections of skeletal muscle were included in each batch to serve as positive controls.
Results
The 26 tumours diagnosed as primary or metastatic Positive cytoplasmic staining for 18 enolase was seen in 85% of tumours (91% alveolar, 79% embryonal) (Fig. 1) , and some of the strongest staining was found in the large multinucleate cells. Intracellular myoglobin was detected in 69% of tumours (82% alveolar, 64% embryonal) (Fig. 2) . Twenty four of the 26 tumours were positive for one or both of these markers of skeletal muscle differentiation. Of the two tumours reacting negatively for both markers, one was a poorly differentiated myxoid tumour from the middle ear and the other a myxoid tumour from the bladder, which, rather surprisingly, showed myoblastic differentiation on conventional histological examination. Only two of the neoplasms stained for myoglobin but not for ,8 enolase, and one of these (Case 13; Table) was a metastatic deposit from a primary tumour (Case 1) that was negative for both markers. Six of the tumours were positive for 13 enolase but negative for myoglobin. 
Discussion
Positive cytoplasmic staining for ,8 enolase was seen in 85% of tumours studied in this series, whereas positive staining for myoglobin was detected in only 69% of tumours. There may be several reasons why ,1 enolase is a more sensitive marker than myoglobin. Firstly, the presence of each marker in tumour cells may relate to the degree of differentiation, and,
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: . . t .II secondly, myoglobin may need a slightly higher degree of cellular differentiation for its expression. /8 Enolase is present in human fetal muscle cells from about the 10th to 12th weeks of gestation with concentrations approaching those of adult muscle by the 28th weeks,7 whereas myoglobin is present only in low concentrations in fetal muscle cells, increasing mainly during postnatal maturation.8
A possible correlation between myoglobin staining and degree of differentiation has been reported in rhabdomyosarcoma.39 Furthermore, myoglobin occurs at a greater concentration in slow twitch than in fast twitch muscle.3 Slow twitch muscle develops later than the fast twitch muscle type and only after innervation. '0 The presence of specific components of slow twitch muscle therefore represents a high degree of differentiation. In a study by de Jong et al all the cases of rhabdomyosarcoma were negative for another protein characteristic of slow twitch muscle-namely, antislow myosin.5 Twenty of 23 cases of rhabdomyosarcoma in the same study, however, were positive for antifast myosin. Other reasons for differences in sensitivity may be differ- 
